During the past two decades, researchers have provided evidence to support the notion that the social environment in which people live, as well as their lifestyles and behaviours, can influence the incidence of illness within a population (IOM 1988). They have also demonstrated that a population can achieve long- We begin this article with a brief overview on community engagement and the nine principles, followed by a brief historical background of the Sea Island Gullah population, a description
Citizen Advisory Committee (CAC), which was developed at the inception of the first community-engaged research project; and 2) the integration of clinical and health research with the nine key principles of community-engaged research, as identified by the NIH and discussed below. While successes included the implementation of a working CAC with clear, realistic goals, creation of a DNA data repository and reduction in diabetesrelated amputations, there were challenges including structural inequality, organisational and cultural issues and a lack of resources for building sustainable research infrastructure. Major take-home messages and recommendations suggest the need to gain knowledge about the community culture/assets and to embed community cultural context into research approaches.
We begin this article with a brief overview on community engagement and the nine principles, followed by a brief historical background of the Sea Island Gullah population, a description of each project, and an integrated matrix highlighting how the community-engagement principles have been used. The article ends with challenges, lessons learned, and recommendations for community-engaged research.
COMMUNITY ENGAGEMENT
Loosely defined, community engagement is 'the process of working collaboratively with and through groups of people affiliated by geographic proximity, special interests or similar situations to address issues affecting the well-being of those people' (CDC 1997 (CDC , 2011 . It is a powerful vehicle to promote environmental and behavioural changes which, in turn, lead to improvements in health and wellbeing of a community. Community-engaged research (CEnR) entails a collaborative partnership between academic researchers and the community. Community engagement with research can be viewed as a continuum, from collaboration on a specific project to a more progressive approach involving greater community involvement, including a shared and equitable partnership that is sustained over time (CDC 2011) .
The 'ideal' CEnR is a model in which scientific professionals and members of a community work together, as equal partners, in the development, implementation and dissemination of research that is relevant to the community (Israel et al. 1998 (Israel et al. , 2003 ). An advantage of this approach is that the processes are bi-directional, allowing researchers to utilise scientific knowledge of an identified health problem facing the community, and for the community to utilise their expertise in the cultural and social contexts of the health issue and potential solutions that may work locally. More importantly, with an engaged partnership approach, research can contribute to decreasing health inequities among disempowered communities and help build capacity by focusing attention on social justice and power sharing (Israel et al. 2003 ).
An expert task force convened by the NIH reported nine key principles of community engagement, which drew on their knowledge of the literature, as well as their individual and collective experiences (CDC 2011 Each project discussed below describes how the above CEnR principles were incorporated into the research approaches within the Gullah communities. The origins of the Gullahs extend back to the late 17th century when their ancestors were captured in Africa and transported to American shores. The Sea Island/Gullah African American (AA) population provides a unique cohort for defining genetic and environmental factors for complex chronic diseases, such as diabetes, autoimmune disorders, particularly lupus, and cancer. This section begins with a brief historical description of the Sea Islands.
HISTORICAL CONTEXT OF THE SEA ISLAND CULTURE
Since the early 1700s, the Sea Island communities have inhabited the barrier islands along the coast of South Carolina (SC) and Georgia (GA) and adjacent coastal communities in Florida. The Sea Islanders, also known as Gullahs, are the descendants of enslaved Africans, and are one of the most distinctive cultural groups that exist in America today. Isolated off the coast for nearly three centuries, the native population developed a vibrant way of life that remains, in many ways, as African as it is American (Jones-Jackson 1987) . Historians report that colonists in Carolina sought out Africans from the 'grain coast' of West Africa (Opala 1985; Pollitzer 1999 ) because of their rice-growing expertise: the SC low country was similar to the topography of West Africa and ideally suited for rice cultivation (see Figures 1 and 2 ). The Gullah language, an English Creole very similar to the modern-day language (Krio) spoken in Sierra Leone, is the preserved spoken language of the Sea Islanders (Opala 1985) .
GULLAHS IN SOUTH CAROLINA
To highlight the Gullah culture within the proper context, we share a quote from anthropologist William Pollitzer (1999) Jones-Jackson 1987; Pollitzer 1999) . The low-lying areas of the SC low country were rife with diseases such as yellow fever, malaria and tuberculosis, and therefore were mostly avoided by European landowners and largely supervised by enslaved African foremen (Pollitzer 1999) . This resulted in minimal contact with Europeans and the enslaved Africans from different regions created a fusion of their home cultures and formed a new (Gullah) culture in America. Moreover, this unique culture emerged from eight generations of life under oppressive conditions. The SC Gullah population is known for preserving more of their African linguistic and cultural heritage than any other African American community studied within the United States.
In fact, the SC Gullahs have less racial admixture (3.5 per cent) than any groups tested in the United States (Pollitzer 1999) . Their English-based creole language contains many African words and significant influences from African languages in its grammar and sentence structure. Properly referred to as 'Sea Island Creole', the Gullah language is related to Jamaican Creole, Barbadian Dialect, Bahamian Dialect and the Krio language of Sierra Leone in West Africa (Hancock 1980; Turner, Mille & Montgomery 1974) .
All of the projects described in this article used a community-engaged approach and are rooted in the unique history of coastal South Carolina Gullah communities. There are now multiple projects under the COHR umbrella.
The first project was a genetic/epidemiologic cross-sectional study that investigated the prevalence of caries and periodontal disease in the T2DM Gullah population Marlow et al. 2011a ). The second project was a double-blind clinical trial to investigate the need for antibiotic therapy in conjunction with mechanical non-surgical therapy in the treatment of periodontal disease in this same population (Bandyopadhyay et al. 2010; Marlow et al. 2011b) . Membership in the SIFP enhanced rapport, Although this requires the community members to become trained in human research methods and be approved by the Institutional Review Board (IRB) as study personnel, it has invariably been a worthwhile and rewarding experience. In respect to skill building with community stakeholders, a community liaison who reflected the study population was hired to provide consistent representation at the CAC/SIFP quarterly meetings and the weekly team meetings.
Utilising principles from CEnR, and building on positive relationships with the community established by the previous research projects, the SLEIGH team was able to recruit a large number of Gullah families to meet the goal of the project. The SLEIGH study has grown to include 237 patients with lupus, 166 unrelated controls and 220 family-member controls to date.
Findings from SLEIGH to date suggest a higher than predicted prevalence of multiplex families, with 26.6 per cent of patients coming from multi-affected families, and a significantly lower age at lupus diagnosis in the offspring of a parent with lupus, which could be attributed to genetic 'anticipation' (Kamen et al. 2008) . There is also a high prevalence of autoantibody seropositivity in first-degree relatives of patients, with a notable 
REACH (Racial and Ethnic Approaches to Community Health) (1999-present)
Since 1999, REACH has focused on improving type 2 diabetes mellitus (T2DM) management and reducing disparities related to health care and complications through CEnR and building partnerships. The REACH Charleston and Georgetown Diabetes Coalition represents a diverse group of academic and lay community members. The Coalition is governed by by-laws and community-based participatory actions. REACH focuses on improving community-wide outcomes through: 1) community education on T2DM prevention and control; 2) health system improvements through continuous quality improvements; and 3) Coalition building, policy change and sustainability. 
CHALLENGES, LESSONS LEARNED, RECOMMENDATIONS
Challenges experienced by our research teams have been organised into three major areas: 1) structural inequality; 2) organisational and cultural issues; and 3) resources for sustainable infrastructure.
Structural Inequality
Structural inequalities observed by our team include common issues experienced by rural isolated communities, such as distance from health service centres, lack of adequate transportation systems, lack of access to healthy foods (from grocery stores) and poor communication systems. Rural communities, such as the Sea Island Gullah communities, have difficulty accessing these services due to their geographical location.
Recommendation
One strategy, as recommended early in this process by the original Citizen Advisory Committee, was to balance the research agendas with community services and to provide tangible health benefits to the community. For example, Project SuGar provided free diabetes education/screening; HCC provides prostate and breast pap screening, utilising the mobile health unit; COHR provides dental examination and primary therapy at no cost; REACH provides health fairs and community education.
Organisational and Cultural Issues
Historically, African Americans as a group have not participated in clinical trials and health-related research, especially genetic research, and the numbers are more dismal among rural AA (Bonvicini 1998; Byrd et al. 2009) benefit from research, in some cases experiencing harm from research, and no feedback or results of studies, it is not unusual to encounter participants with cultural memories of negative experiences, anger and reluctance to get involved -even when the research is proposing a CEnR approach. These behaviours are validated by the literature, in that the most frequently mentioned challenge to conducting effective community-based research is lack of trust and perceived lack of respect, particularly between researchers and community members (Israel 1988 (Israel , 2003 .
Recommendation
As the first genetic research among the Sea Islanders, Project SuGar spent the first year building relationships, identifying and seeking support from both formal and informal leaders, and hiring credible and influential Gullah leaders as part of the project staff. Explicit in the comments from the stakeholders was the need to 'sit at the table' and to formally organise a CAC. It was important for the academic partners to both listen to and acknowledge the past negative and exploitative history of this community. This often emotionally difficult and time-consuming process, however, enabled the other projects to build upon the prior positive working relationships of Project SuGar as a viable strategy for conducting CEnR.
Equally important for the academic organisational culture is broad-based support from the institution and principal investigators and provision of resources for the community beyond the scope of the research agenda. All teams have written these provisions into grant funding and/or have been able to identify other academic resources to enable participation in local health fairs and Gullah cultural events.
Resources for Sustainable Infrastructure
The most challenging and important lesson learned is the Ongoing community collaboration is critical for establishing and maintaining trust and respect between the academic and community partners. Paramount to this is the need to identify funds and resources to formalise the infrastructure and to continue maintaining and improving community ties. Yet, despite these challenges, all of our CEnR projects have enjoyed some degree of success, by utilising community-engagement principles and drawing on the insight, planning and relationships built during the initial study, Project SuGar, as well as the commitment of both academic and research partners.
Lessons learned
Through clearly articulating and sharing goals, becoming knowledgeable about the community culture and embedding the cultural context with research approaches, important lessons have been learned. Utilising existing community assets (especially people) and community infrastructure (community clinics and churches) has also benefited these projects. In addition to the above, it is important that community academic partners have patience and allow time to build relationships, to recognise, respect and include the local expertise, to use a variety of recruitment strategies, and to acknowledge memories that may lead to distrust of researchers.
We are also aware that dissemination of research findings to the community can be challenging for multiple projects. To address this problem, a Community Celebration was held on 21
January 2012 at a local high school, to share findings from all the projects under the SIFP umbrella. The SIFP was active in planning this event, which combined a mutual sharing of research findings and cultural activities (e.g. local singers and dancers). The event alternated research and community presentations and was led by a local Gullah Councilwoman. Researchers from all projects shared results of their study findings along with moving testimonials from research participants. Over 200 community participants attended this historical event.
CONCLUSION
The ultimate goal of clinical and health services research is to create knowledge that can be used to improve health and health care for individuals and communities. To achieve this goal effectively, especially when working with under-served populations, investigators are increasingly incorporating community input into all stages of the research. Community-based participatory research, which provides principles and processes for obtaining community input and engagement, is being increasingly used in traditional medical research settings. True community engagement can be difficult and labour intensive and require dedicated resources to help ensure its success. Our work and our journey to date is a small testament to the potential for systems change and social action on health inequalities. It is by no means without flaws and is still evolving. Nonetheless, we are a tight-knit group of like-minded researchers, research staff and community members who are committed to the principles of CEnR, in that we strive to provide ongoing capacity building and improved quality of life for our Sea Island families. The SIFP continues to meet quarterly at the academic institution, and community members have expressed interest in becoming a 501(c)(3) non-profit organisation with hopes of attracting funding to promote sustainability. To this end, we offer the following recommendations for academic and community sustainability:
-Federal funding agencies need to re-examine funding priorities, as well as how funding is structured, reviewed, distributed and evaluated, to support higher educational community partnerships.
-Academic partners must work together with community partners to change the culture of higher education to include those values that support communities as equal partners.
-To enhance understanding and respect, academic partners must acknowledge the strength, value and culture of the community.
-Community partners have the responsibility to share their collective wisdom and knowledge with academic partners and funding agencies.
-Academic institutions should support community members as civic leaders, change agents and community-based researchers.
-Academic institutions should compensate community members for their expertise.
-Both community and academic partners should develop principles of participation and written agreements to clarify terms of engagement and expectations.
